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16 Claims. (C. 23--4) 

This invention relates generally to a method and ap 
paratus for the heating of liquids and more particularly 
to improvements in electrical Water heaters. 

Electrical water heaters are known wherein heating is 
effected by the conduction of electrical currents through 
the water, the water acting as a resistance. Heaters of 
this character usually, make use of spaced carbon elec 
trodes in opposing relation, between which the water cir 
culates. It has been found that waters at various localities, 
by reason of their mineral content, possess different elec 
trical resistance characteristics. Consequently, for a 
given voltage supply, different waters which are to be 
heated to approximately the same temperature entail dif 
ferent adjustments in the spacing or effective area between 
the electrodes. Such adjustments are difficult to make 
where the electrodes are fixedly mounted or where the 
electrode adjustment, means are disposed within the body 
of the heater. 

Since the operation of electrical water heaters requires 
the connection of a voltage source to the heater electrodes, 
in order to draw heated water from the device one must 
not only cpen the outlet valve or spigot but shortly there 
after it is also necessary to switch on the electrical cur 
rent. in the event, however, the current is turned on be 
fore the outlet tap is opened to permit the continuous flow 
of water through the heater, this may result in boiling of 
the water held in the heating chamber and give rise to a 
hazardous condition. Moreover where repeated use is 
made of the electrical heater, the need to first open the 
outlet tap and then to switch on the current constitutes a 
material inconvenience. It is also important to bear in 
mind that the operation of water heaters involves ex 
tremely heavy current intensities, in the order of 90 to 
120 amperes. Hence, an interruption in the flow of such 
currents by means of contact switches presents serious 
problems with respect to arcing and contact deterioration. 
Another hazardous condition encountered with conven 

tional heaters springs from the fact that water flowing 
through the heater and engaging the electrically-charged 
electrodes may convey an electrical charge and give an 
electrical shock to a consumer whose hands make contact 
with the water. This danger is particularly troublesome 
when the heater outlet takes the form of an electrically 
non-conductive tube, such as a plastic hose, or an un 
grounded metallic pipe. 

Accordingly, it is the principal object of the invention 
to provide an improved method and apparatus for electri 
cally heating a fluid wherein the above-described draw 
backs are obviated. 
More specifically, it is an object of the invention to 

provide an electric water heater wherein the available 
space between the electrodes through which the water to 
be heated passes may be readily adjusted, the adjusting 
means being accessible from the exterior of the heater. 
An advantage of apparatus in accordance with the inven 
tion lies in the fact that a wide range of adjustment is 
made possible to meet diverse water and temperature con 
ditions. 
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Still another object of the invention is to provide an 

electrical water heater in conjunction with an electrical 
Switching device wherein the current flow through the 
heater is distributed among a plurality of electrode sec 
tions, each co-operating with an independent contact 
Switch to minimize arcing phenomena. 

It is yet another object of the invention to provide an 
electrical switching device of the above-described type 
including a flow-responsive actuator common to the plu 
rality of contact switching units whereby the current is 
automatically switched on and off as the outlet valve of 
the heater is opened and closed. A significant feature 
of the invention residies in the fact that the flow-responsive 
Switching device acts to disconnect the electrical lead to 
one of the electrodes before it disconnects the lead to the 
opposing electrode, thereby further minimizing arcing. 

Also an object of the invention is to provide an electri 
cal heater wherein the water emerging from the heater is 
maintained at ground potential, thereby eliminating all 
danger of electrical shock. 

t is also an object of the invention to provide a sturdy 
and compact electrical water heater of highly efficient 
construction and one which may be inexpensively manu 
factured. 

For a better understanding of the invention as well as 
other objects and further features thereof, reference is 
made to the following detailed description to be read 
in connection with the annexed drawings wherein cor 
responding components in the several views are identified 
by like reference numerals. 

in the drawings which show for purposes of illustra 
tion one form of apparatus embodying and capable of 
Lise according to the invention: 

Fig. 1 is a vertical Section of an electrical heating ap 
paratt IS made in accordance with the present invention 
taken in the plane 5, of Fig. 3, showing the flow, respon 
sive Switch in the position it assumes when water is flow 
ig. 

Fig. 2 is a similar section taken in the planes 2, 2 of Fig. 
3, showing the flow-responsive switch in the position it 
asSlimes when no water is flowing. 

Fig. 3 is a top plan view of the apparatus. 
Fig. 4 is a horizontal section in the plane 4, 4 of Fig. 1. 
Fig. 5 is a bottom plan view of the apparatus. 
Fig. 6 is a Schematic diagram of the electrical circuit 

connections for the apparatus. 
Referring now to the drawings and more particularly 

to Figs. 1 and 2, the electrical heating apparatus in ac 
cordance With the invention is generally constituted by a 
heater assembly band a flow-responsive electrical switch 
ing device is associated therewith. These elements will 
be separately described in the order named. 

The electrical heater assenbly 
The heater assembly 8 comprises a water-heating 

chamber formed by an open-ended outer casing 12 made 
of a Suitable metal Such as copper and a cylindrical in 
ner shell 13 preferably made of graphite or carbon. The 
ends of the shell and casing are enclosed by insulating discs 
4 and 15, formed of Bakelite or of material having simi 

lar properties. The inner face of disc 24 has formed cen 
trally thereon an upwardly projecting boss 4a. The 
heater assembly is rigidly held together by a pair of tie 
Tods i6 and i7, whose threaded ends extend through suit 
able openings in discs 4 and 5. 
AS best seen in Fig. 4, concentrically disposed within 

the heater chamber is an electrode structure constituted 
by a unitary rotor electrode element 8 and a segmental 
stator electrode defined by stator sections 29, 20, 2 
and 22. The rotor electrode element is is preferably 
machined from a cylindrical block of solid carbon or , 
graphite, longitudinal channels being cut therein to pro 
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duce four Symmetrically-arranged pole pieces 23, 24, 25 
and 26. The stator sections 19, 20, 2 and 22, which 
complement said pole pieces, are arranged circumferen 
tially at equi-spaced positions about rctor electrode ele 
ment 18 and are spaced therefrom to define an annular 
Water passage 27. The stator sections are formed of 
carbon or graphite strips and, as is evident from Fig. 4, 
have an arcuate cross-section whose curvature corre 
Sponds to that of the faces of the pole pieces. The ex 
tremities of stator sections 9, 20, 22 and 22 are secured 
Within circular slots 28 and 29 in discs is and 3.5, re 
Spectively. Thus, rotation of rotor element 18 will vary 
the angular position of the pole pieces 23 to 26 with 
respect to stator Sections 9 to 22 from a point at which 
they are exactly in register to a point at which they are 
altogether out of register. 

Discs 14 and 5 are centrally provided with bores 30 
and 3, respectively, disposed in axial alignment, bore 
3i Serving as the inlet to the heating chamber. The 
rotor electrode element 8 is rotatably mounted on a 
metal shaft 32. The shaft passes through bore 30 in 
disc 3 and projects without the heater assembly to ter 
minate in an adjusting screw head 33, which head facili 
tates the use of a screw driver to adjust the angular 
position of the rotor element. The lower end of rotor 
element 18 rests upon the upper face of boss 14a. 

Positioned within a recess in disc 5 is a circular 
grounding-plate 34 having a central opening 33 in axial 
alignment with bore 3: in disc 5. Grounding-plate 34 
is held in place by means of a single screw 35 received 
in an internally-threaded sleeve 37, the sleeve fitting 
Snugly into a suitable aperture extending through disc 
5. Similarly positioned within a recess in disc 4 is 

a circular grounding plate 38 having a central opening 
to accommodate boss 14, Plate 38 is held in place by 
a single Screw 39 received in an internally-threaded metal 
sleeve 40 inserted in a suitable aperture in disc 4. 
Grounding-plates 34 and 38 are both fabricated of the 
Same material as that of the electrode structure. 
The upper end of tie-rod 7 is electrically connected 

to grounding-plate 34 with the aid of a flat metal link 
4, the link being secured and electrically connected to 
the upper end of sleeve 37 by means of a bolt 42. In 
a similar manner the lower end of tie-rod 7 is elec 
trically connected to grounding-plate 33 via a flat metal 
link 43, the link being secured to the lower end of sleeve 
40 by means of a bolt 44. The upper end of tie-rod 
7 is employed as a terminal for connection to a point 

of ground potential, the connecting lead being attached 
or soldered to the nut 7, whereby the grounding-plates 
34 and 38 may both be held at ground potential. Elec 
trical connection to the rotor electrode element S is 
effected via a metallic brush 45 having a pair of par 
allel resilient extensions 46 and 47 which frictionally 
engage opposing Surfaces on shaft 32. Brush 45 is se 
cured and electrically connected to the lower end of tie 
rod 16 by means of a nut 48. 
An outlet pipe 49 is provided for the heater chamber, 

the pipe extending through an opening in disc 4 and 
being secured thereto by a nut 50. Pipe 49 is internally 
threaded for coupling with the aid of a suitable hose 
51 to a conventional water valve or spigot 52. To per 
mit passage of the heated water from the heating cham 
ber into outlet pipe 49, the inner wall of disc 14 is 
provided with a notch 4b affording clearance between 
the edge of plate 38 and the inner wall of disc i4. 
To render the water-heating chamber fluid-tight, O 

rings formed of elastic material such as rubber are pro 
vided, the rings being placed within suitable circumfer 
ential channels formed in the associated elements. 
Thus, disc 4 is provided with an O ring 53 effecting 
a water seal between disc 14 and outer casing 2, and 
disc 15 is provided with a ring 54 effecting a similar 
seal. A water seal between shaft 32 and disc 14 is 
obtained by means of an O ring 55. Tie-rod 6 is pro 
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4 
vided at either end thereof with O rings 56 and 57, 
and tie-rod 17 is likewise provided with rings 58 and 59. 
Sleeves 37 and 40 are furnished with O rings 60 and 61, 
respectively. A water-tight heating chamber is thereby 
ensured. 

Thus, water entering the heating chamber via inlet 
bore 3 in disc 15 will first pass through the central 
opening in grounding-plate 35 and then flow down the 
annular passage 27 between the rotor element 18 and 
the stator sections 19 to 22, the water thereupon mak 
ing contact with grounding-plate 38 before passing 
through notch 14b into the outlet pipe 49 for discharge 
under the control of spigot 52. 

The flow-responsive switch 

The ficw-responsive electrical switching device 11 is 
mounted above disc 15 on the heating assembly 0 and 
generally comprises a flow chamber 6 formed by a hol 
low, metal cylinder, an insulating collar 62 surrounding 
said cylinder and adapted to Support a plurality of elec 
trical Switching units, and a common actuator for Said 
units constituted by an insulating cap 63 slidably 
mounted on the upper end of chamber 61 and coupled 
to a plunger 64 slidably disposed within the flow cham 
ber. Axial displacement of the flow chamber 61 rela 
tive to the collar 62 is prevented by means of a split 
ring 65 fitting into a circular groove adjacent the lower 
end of the chamber. 
The interior of flow chamber 6 is stepped in diameter 

to define an upper section 66 of relatively small diam 
eter, an intermediate section 67 and a lower section 68 
of larger diameter, a bevelled shoulder 67 being formed 
between bore sections 66 and 67, and a shoulder 68a. 
being formed between bore sections 67 and 68. Plunger 
64 is preferably machined from a single piece of metal, 
Such as brass, having a circular cross-section to form 
at one end a disc-shaped head 69 whose upper face is 
bevelled. The diameter of head 69 is slightly smaller 
than that of intermediate section 67 to provide a clear 
ance therebetween in the order, for example, of .002 
inch, whereby the head is slidable within section 67 to 
an extent limited in the upward direction by shoulder 
678. The other end of plunger 64 is shaped to define 
a mounting post 70 upon which the actuator cap 63 is 
Supported, the cap resting on an enlarged portion 71 of 
the plunger whose diameter corresponds substantially 
to the diameter of section 66 of the chamber. The cap 
63 is secured to post 70 by means of a removable wire 
clasp 72. 
As best seen in Fig. 1, an inlet to the flow chamber 61 

is provided by means of an internally-threaded bore 73 
opening into chamber section 66 and communicating with 
a water inlet pipe 74 via a notch 75 cut into collar 62. 
The lower section 68 of flow chamber 61 is coupled to 
inlet bore 31 of the heating chamber via a coupling 
member 76 inserted therein and having a fianged portion 
76a which is received within section 68 and is provided 
with an O ring 77, effecting a water seal therebetween. 
Coupling member 76 is secured to disc 15 by means of a 
nut 78. 
As will be evident from Fig. 3, circumferentially-ar 

ranged and Supported on collar 62 are a plurality of in 
dividual contact switching units 79, 80, 81, 82 and 83. 
The angular positions of units 79 to 82 correspond to that 
of the stator electrode sections 20, 21, 22 and 19, respec 
tively, while the angular position of unit 83 corresponds 
to that of tie-rod 16. Switching units 79 to 82 are of 
identical construction. As best observed in Fig. 2 with 
respect to unit 81, each of these units comprises an 
-shaped metal strip 84 supporting a contact 35, and a 

flat spring finger 86 bearing a contact 87 in co-acting 
relation with contact 85. The contacts are preferably 
made of silver. The upper portion of finger 86 is bent 
to afford a V-shaped projection 86a whose apex faces 
the outer wall of actuator cap 63. 
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Contact 85 functions as the stationary contact of the 
Switching unit and is connected via strip 84 to the asso 
ciated Stator. This is accomplished by means of an in 
ternally-threaded metal slee,e 83 inserted in a suitable 
aperture in disc 5, a screw 89 affixing the foot of strip 
84 to the upper end of sleeve 83 and passing therethrough 
threadably to engage stator section 22. The other stator 
Sections are connected to the respective stationary con 
tacts of Switching units 79, 80 and 82 in a similar manner. 

Contact 87, which co-acts with contact 85, functions 
as the movable contact of the switching unit. Ai nov 
able contacts in units 79 to 82 are electrically intercon 
nected by means of an arcuate metal strap 9), bridging 
the Spring fingers 86 of these units. Thus, by means of a 
lead 9i extending from terminal A of a voltage source 
to Strap 9), a connection is completed via the individual 
Switching units 79, 80, 8, 82 to stator electrode sections 
21, 2, 22 and 9, respectively. 
The remaining switching unit 83 serves to effect a 

connection from another terminal B of the voltage supply 
to the rotor electrode element 18. Switching unit 83, 
as best seen in Fig. 1, includes an ill-shaped strip 92 
bearing a stationary contact 93 which is connected serially 
via tie-rod i6, brush 45 and shaft 32 to rotor electrode 
(element 8. 
tion with contact 93, is borne by a fiat spring finger 96 
bent at its upper end to define a W-shaped projection 
96a whose apex also faces the outer wall of actuator 
cap 63. Thus, by extending a lead 97 from terminal B 
to Spring finger 96, a connection is completed via switch 
ing unit 33 to rotor electrode 8. 

All of the spring fingers in Switching units 79 to 83 
are biased to urge the related movable contacts into en 
gagement with the fixed contacts. It is important to 
note that projections 86a in Switches 79 to 82 are at 
the same elevational position, whereas the projection 96a 
of Switch 83 is at a slightly greater height. The make 
and-break operation of the Switching units is governed by 
the position of actuator cap 63, the cap having a rest 
position, as shown in Fig. 1, and a raised position, as 
shown in Fig. 2. 

Actuator cap 63 is shaped to define a crown portion 
63a of reduced diameter, a tapering intermediate por 
tion 63b, and a brim portion 63c of relatively large diam 
eter. As will be explained hereinafter, by reason of the 
novement of plunger 64 the cap assumes the rest posi 
tion when Spigot 52 is opened and is forced upwardly 
by plunger 64 to the raised position when spigot 52 is 
closed. in the rest position of the cap, the apexes of 
the finger projections 86a and 96a of the several switch 
ing units lie adjacent but not abutting the crown 63a of 
actuator cap 63. Hence, in this situation, all of the 
Switching units occupy their "make” position. When, 
however, the actuator cap 63 is raised upwardly, the 
Spring finger projections 86a and 96a are engaged by 
the enlarged brim 63c of the cap, thereby forcing the 
Spring fingers outwardly and breaking the switch con 
tacts. Inasmuch as the projection 96a of unit 83 is at a 
greater height than the projections 86a of the other units, 
it is the last to be engaged by the upward movement of 
cap 63. Consequently, the switching units 79 to 82 
first break simultaneously, which operation is then foi 
lowed by breaking of switching unit 83. 

The electrical circuit 

The external voltage supply may be connected to the 
heating apparatus in various ways, depending upon the 
nature of the available current; i. e., whether it is direct, 
single-phase or two-phase alternating current. 

In the equivalent Schematic diagram shown in Fig. 6, 
it will be assumed that the voltage supply is a two-phase 
source having a terminal A yielding voltage of one phase 
and a terminal B yielding a voltage in phase opposition 
thereto, the center or common terminal C being grounded. 

It will be seen that voltage from terminal A will be 

A movable contact 95, in co-acting rela 
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6 
supplied via switching units 79 to 82 to stator electrode 
sections 20, 2, 22 and 19, respectively, and that rotor 
electrode element 18 is separately supplied a voltage via 
Switch 33 connected to terminal B, terminal C of the 
voltage supply as well as grounding plates 35 and 38 
being grounded. 
When spigot 52 is opened, the actuator cap 63 is caused 

to assume its rest position, in which event all of Switch 
ing units 79 to 83 occupy their "make' position, to estab 
lish an electric field between the rotor electrode 8 and 
each of the stator electrode sections 9 to 22. This will, 
of course, produce an electric-current flow in the water 
passing between the electrodes, and thereby heat the 
water to an extent depending on the magnitude of the 
voltage and the spacing and effective area of the oppos 
ing electrodes. This current flow is evenly distributed 
in parallel relation among the stator electrodes 19 to 
22; hence, assuming a total current intensity of 00 
amperes, each of the associated switching units will carry 
only 25 amperes. Thus, the tendency to produce an arc 
upon interruption of the current flow is reduced. It is 
to be understood that while only four stator sections 
have been illustrated, a greater or smaller number may 
be successfully employed in conjunction with a rotor 
possessing an equal number of poles. 
When the spigot 52 is closed, the resultant pressure in 

flow chamber 6 elevates the actuator cap 63, whereby 
the coacting contacts of switches 79 to 82 are first dis 
engaged and shortly thereafter the contacts of Switching 
unit 83. Thus, interruption in current flow from terminal 
A to the stator sections precedes that from terminal B 
to the rotor electrode, and a further reduction in arcing 
is obtained. The grounding-plates 35 and 33 maintain 
the water both at the inlet and the outlet of the heating 
assembly at ground potential. Water discharging from 
the spigot will, therefore, be at ground potential, eliminat 
ing all danger of shock to the consumer. 

It is to be noted that while the circuit has been de 
scribed as it operates with a two-phase alternating cur 
rent Source, a single-phase or a direct current supply 
may be connected in lieu thereof at terminals A and B, 
the behavior of the circuit otherwise being the same as 
described hereinabove. 

General operation 
When Spigot 52 is open, water supplied through inlet 

pipe 74 enters flow chamber 64 and passes via coupling 
member 75 into heating assembly () where it flows into 
channel 27 between rotor eiectrode 8 and the stator 
electrode sections S9 to 22 to be heated by electrical con 
duction. The heated water is then discharged through 
outlet pipe 5. 

if the Water entering the apparatus is, for example, at 
a pressure of 50 pounds and spigot 52 is closed, all parts 
of the heater assembly 8 and the fow chamber 6 will 
contain water in a stationary condition at a static pres 
Sure of 50 pounds. Under these conditions, the pressure 
imposed on both sides of plunger head 69 is equal since 
there is a clearance of about .002 inch between the 
head and the wall of section 57. However, the pressure 
exerted on the upper face of the head 69 affects only an 
annulus region. The pressure operating upon the under 
face of head 23 affects the entire disc-shaped area, in 
cluding the central portion thereof. Under these condi 
tions, plunger 64 and the actuator cap 53 are raised up 
Wardly so that it assumes the position shown in Fig. 2, 
the reason, of course, being that the pressure of 50 
pounds per Square inch on the central area is greater than 
the outside atmospheric pressure on the end of the plunger. 
When Spigot 52 is open and water begins to flow, the 
pressure in flow chamber 51 falls. Consequently, the 
50-pound pressure on the upper face of the head 69 
pushes plunger 64 downwardly until there is a clearance 
between shoulder 68a and head 69 sufficient to allow 
full flow of water at that point. When spigot is again 
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closed with the plunger in the position of Fig. 1, pressure 
equalizes on both sides of the piston head-and, once 
again, the 50-pound pressure on the central area of the 
under face of the head operating against outside atmos 
pheric pressure forces the plunger back to the position 
of Fig. 2. 
From the foregoing description, it will be seen that 

when one opens the Spigot, the voltage supply will auto 
matically be connected to the heater electrodes so that 
the water discharged from the Spigot is heated. And 
when one closes the Spigot, the operating voltage is auto 
matically shut off. This feature is a particular con 
venience where frequent and repeated use is made of the 
water heater. 
To adopt the heater apparatus in accordance with the 

invention to installations in regions where the water Sup 
ply differs materially in salt content and hence in resis 
tivity, one has merely to adjust by means of a screw 
driver the angular position of the rotor electrode element 
18 relative to the stator sections. Adjustment may also 
be made to obtain a desired water temperature. 
The method hereinafter claimed is not dependent upon 

the use of a particular apparatus. The apparatus herein 
shown and described is suitable for use in carrying out 
the method. It is to be understood that while a pre 
ferred ennbodiment of the invention has been disclosed, 
many changes and modifications may be made therein 
without departing from the essential spirit of the inven 
tion, as set forth in the following claims. 
What is claimed is: 
1. Apparatus for heating fluid by electrical conduction 

comprising spaced electrodes forming a fluid passage, 
circuit means including an electrical switch to establish 
a potential difference between said electrodes to produce 
a heating current in fluid flowing through said passage, 
and means responsive to said fluid flow to actuate said 
Switch to disconnect said electrodes upon cessation of 
said fluid fiow. 

2. Flow-responsive apparatus for heating a fluid by 
electrical conduction comprising a heating chamber, 
spaced electrodes disposed within said heating chamber 
to form a fluid passage therebetween, a flow-responsive 
device including a flow chamber, means transmitting a 
fluid to be heated through said flow chamber and into 
said heating chamber, circuit means including an elec 
trical Switch connecting said spaced electrodes to a volt 
tage supply, and means coupled to said device for actuat 
ing said switch to disconnect said electrodes from said 
supply when the fluid in said flow chamber is stationary. 

3. Apparatus for heating water by electrical conduction 
comprising a heating chamber having an inlet and an 
outlet, Spaced electrodes disposed within said heating 
chamber to form a Water passage extending between said 
inlet and said outlet, a flow-responsive device including a 
flow chamber, means for transmitting water to the heater 
via said flow chamber into Said inlet, means including 
an electrical switch connecting Said spaced electrodes to 
a voltage supply, and an actuator operatively coupling 
said device to said Switch to disconnect said electrodes 
from said supply when the water in said flow chamber 
is stationary and to re-nake Said connection when said 
water is flowing. 

4. Apparatus for heating water by electrical conduc 
tion comprising a heating chamber having an inlet and 
an outlet, spaced electrodes disposed within said heating 
chamber to form a water passage extending between said 
inlet and said cutlet, a flow-responsive device including 
a fow chamber, means for transmitting water to the 
heater via said flow chamber into said inlet, means in 
cluding an electrical Switch connecting said Spaced elec 
trodies to a veitage supply, an actuator operatively coul 
pling said device to said switch to disconnect said elec 
trodes from said supply when the water in said flow 
chamber is stationary and to re-make said connection 
when said water is flowing, a grounding-plate disposed 
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within said heating chamber adjacent said outlet, and 
means connecting said plate to a point of ground poten 
tial. 

5. A flow-responsive electrical water-heating apparatus 
comprising a water-heater assembly including an inlet, 
an outlet adapted to be coupled to a tap and spaced elec 
trodes forming a water passage between said inlet and 
outlet; a flow-responsive device including a fluid cham 
ber having an inlet adapted to be coupled to a water 
Supply and an outlet, the outlet of said flow chamber 
being coupled to the inlet of said assembly, and a plunger 
slidable within said fluid chamber to occupy as a func 
tion of the water pressure therein a first position in the 
condition when said tap is opened and a second position 
when said tap is closed; circuit means including an elec 
trical Switch connecting said electrodes to a voltage Sup 
ply; and an actuator supported on said plunger for move 
ment therewith and operatively coupled to said switch 
to effect a "make" action in said first position and a 
"break” action in said second position. 

6. Apparatus for heating water by electrical conduc 
tion comprising a heater chamber, an inner electrode 
disposed within said heating chamber, a plurality of 
outer electrode sections disposed about said inner elec 
trode and Spaced therefrom to form a water passage, a 
flow-responsive device having a flow chamber, conduit 
means to feed water to the heater via said flow chamber 
into said heating chamber, a voltage supply provided 
with first and second terminals, means connecting said 
inner electrode to said first terminal, means including 
an individual switching unit connecting each of said 
electrode Sections to said second terminal, and means 
coupled to said device for actuating said switching units 
simultaneously to disconnect said sections from said 
Second terminal when the fluid in said flow chamber 
is stationary. 

7. Apparatus for heating water by electrical conduc 
tion comprising a heater chamber, an inner electrode 
disposed within said heating chamber, a plurality of 
outer electrode sections disposed about said unit electrode 
and Spaced therefrom to form a water passage, a flow 
responsive device having a flow chamber, conduit means 
to feed Water to the heater via said flow chamber into 
Said heating chamber, a voltage supply provided with 
first and Second terminals, means including a switching 
element to connect said inner electrode to said first ter. 
minal, means including an individual switching unit con 
necting each of said electrode sections to said second 
terminal, and means coupled to said device and operative 
When the fluid in said flow chamber is stationary for 
first actuating said Switching units simultaneously to dis 
connect said Sections from said second terminal, and 
thereafter actuating said Switching element to disconnect 
Said inner electrode from said first terminal. 

8. In an electric water heating apparatus a heating 
chamber, a cylindrical rotor electrode disposed within 
Said chamber and provided with a plurality of sym 
metrically arranged pole pieces, a shaft supporting said 
rotor electrode and extending without said chamber to 
facilitate adjustment of said electrode, a like plurality 
of complementary stator sections disposed within said 
chamber and circumferentially arranged about said rotor 
electrode in spaced relation therewith, and a grounding 
plate disposed adjacent either end of said rotor electrode. 

9. In an electrical water heating apparatus, a heater 
assembly comprising an open-ended cylindrical outer 
casing, an inner shell disposed within said casing, first 
and second insulating discs enclosing the ends of said 
casing to define a heating chamber, an electrode structure 
disposed within said chamber and including a cylindrical 
rotor electrode provided with a plurality of symmetri 
cally-arranged pole pieces, a like plurality of comple 
mentary stator sections circumferentially arranged about 
said rotor electrode in spaced relation therewith to form 
an annular water passage, a shaft Supporting said rotor 
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electrode and projecting through one of said discs to the 
exterior of said chamber to facilitate adjustment of said 
pole pieces relative to said stator sections, an outlet 
extending through said one of said discs, an inlet ex 
tending through the other of said discs, a grounding 
plate within said chamber disposed adjacent to said inlet, 
and a second grounding-plate within said chamber dis 
posed adjacent said outlet; said rotor electrodes, said 
stator sections, said shell and said plates being formed 
of carbon. 

10. In an electrical water heating apparatus, a heater 
assembly comprising an open-ended cylindrical outer 
casing, an inner shell disposed within said casing, first 
and second insulating discs enclosing the ends of said 
casing to define a heating chamber, an electrode structure 
disposed within said chamber and including a cylindrical 
rotor electrode provided with a plurality of symmetri 
cally-arranged pole pieces, a like plurality of comple 
mentary stator sections circumferentially arranged about 
said rotor electrode in spaced relation therewith to form 
an annular water passage, a shaft supporting said rotor 
electrode and projecting through one of said discs to the 
exterior of said chamber to facilitate adjustment of said 
pole pieces relative to said stator sections, an outlet ex 
tending through said one of said discs, an inlet extending 
through the other of said discs, a grounding-plate within 
said chamber disposed adjacent to said inlet, a second 
grounding-plate within said chamber disposed adjacent 
said outlet; said rotor electrodes, said stator sections, said 
shell and said plates being formed of carbon, a flow 
responsive device mounted upon the other of said discs 
and including a flow chamber communicating with the 
inlet to said heating chamber, inlet means to couple a 
water Supply to said flow chamber, a plunger slidable 
Within said flow chamber and adapted to occupy a 
longitudinal position therein depending on water flow, 
Switching means to connect said electrodes to a voltage 
supply to establish a potential difference between said 
rotor electrode and said stator sections, and an actuator 
coupled to said plunger and movable therewith, said 
actuator being operatively coupled to said switching 
means to disconnect said electrodes when the water in 
said flow chamber is stationary. 

11. Apparatus, as set forth in claim 10, wherein 
said flow chamber is constituted by a cylinder having an 
internal bore stepped in diameter to form a first section 
of relatively small diameter and a second section of 
larger diameter, said inlet means for said flow chamber 
communicating with said first section, said second section 
communicating with the inlet of said heating chamber, 
and wherein said plunger slidable within said flow cham 
ber is provided with a disc-shaped head portion whose 
diameter is greater than the diameter of said first section 
and slightly smaller than that of said second section 
whereby said head is adapted to reciprocate within said 
second section, the movement of said plunger being 
governed by the water pressure difference above and 
below said head. 

12. A flow-controlled automatic electric water heating 
apparatus comprising a water heating assembly including 
a heating chamber having an inlet and an outlet, said 
outlet being adapted for coupling to a spigot, and an 
electrode structure within said heating chamber pro 
vided with a primary electrode and a plurality of sec 
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ondary electrodes surrounding said primary electrode 
and spaced therefrom to form an annular passage ex 
tending between said inlet and said outlet; a flow-re 
sponsive device including a cylindrical flow chamber 
and a plunger slidable therein, said flow chamber being 
interposed in a water supply feeding into said heating 
chamber whereby the axial position occupied by said 
plunger depends on whether said spigot is open or 
closed; an actuator cap supported at one end of said 
plunger and slidably received on the corresponding end 
of said cylindrical flow chamber; circuit means including 
a plurality of switching units to connect said electrodes 
to a voltage supply to establish a potential difference 
between said primary and said secondary electrodes, said 
actuator cap being disposed in operative relation to said 
units to break said switching units when said spigot is 
closed in a sequence wherein said units connecting said 
secondary electrodes to the supply are actuated before 
the unit connecting the primary electrode to the Supply. 

13. Apparatus, as set forth in claim 12, wherein said 
switching units are each constituted by a strip bearing a 
stationary contact and a spring finger bearing a movable 
contact in cooperative relation with said stationary con 
tact, said fingers being biased to maintain said contacts in 
engagement, an insulating collar Surrounding said cylin 
drical flow chamber for supporting said units at spaced 
circumferential positions thereabout, said spring fingers 
being provided with projections disposed in operative 
reation to said actuator cap whereby when said cap occu 
pies a position resulting from closing of said spigot, said 
fingers are flexed outwardly to break said contacts. 

14. Apparatus, as set forth in claim 13, wherein said 
actuator cap has a crown portion of relatively small di 
ameter and a brim portion of larger diameter, said spring 
finger projections being disposed adjacent the crown por. 
tion when said cap is in the position resulting upon open 
ing said spigot and is engaged by said brim portion when 
said cap is in the position resulting upon closing said 
spigot, whereby said fingers are flexed outwardly to break 
said contacts. 

15. Apparatus, as set forth in claim 14, wherein the 
projection on the spring finger of the switching unit con 
nected to said primary electrode is at a different elevation 
than the projections on the remaining fingers whereby 
actuation of said unit occurs at a different point in time. 

16. The method of heating fluid by electrical conduc 
tion comprising the steps of supplying voltages to a pri 
mary electrode and a secondary electrode which forms 
with the primary electrode a passage for the flow of fluid, 
said voltages establishing a potential difference between 
said primary and secondary electrodes to effect heating of 
said fluid, interrupting the Supply of voltage to said sec 
ondary electrode in response to a change in the flow of 
said fluid, and thereafter interrupting the Supply of volt 
age to said primary electrode in response to said change. 
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